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Part-One 
HEACTIONS Qg STailQIDAL j]?QXID.!:3 
Epoxide ring openings have been reported at large in 
the recent past." Since the epoxide ring is a very sensitive 
ring and opens, generally, under mild conditions when it comes 
in contact with acids or bases. Its opening with acids is 
2-7 
called cationic epoxide cleavage while with bases such as 
o 
pyridine, it is referred to as anionic epoxide cleavage. 
It is a reaction of perbenzoic acid with various 5,6 
steroidal olefins that gives steroidal 5,6-epoxide, the 
compound we have endeavoured to start our work with. It is 
novelty of products that prompted us to work upon steroidal 
5,6-epoxides and engaged us in a dual exercise of anionic and 
cationic cleavages of this ring. This part in brief accounts 
for some reactions of acids and bases on such epoxides. 
Theoretical 
James and Shoppee studied the bromination of 3p-aoetoxy 
5,6a-epoxy-5a-cholestane (I) by using 1 mol of bromine in oold 
acetic acid or in acetic acid-ether at 0° or 35° and obtained 
5-bromo-ketone (II). 
AcOH, HBr 
2.6, 15 min, 
AcO 
-> 
B^ OH 
AcOH/Cr03 
15°, 16 hr 
P i e s e r and Rajagopalair^ r e p o r t e d t h a t t h e r e a c t i o n of 
c h o l e s t e r o l a -ox ide ( I I I ) wi th N-bromosuccinimide r e s u l t s in 
d io lone (IV) and c h o l e s t e r o l - 7 - b r o m o a , p - u n s a t u r a t e d ketone 
(V) as p r o d u c t s . 
GsHlT 
An AcOH, H2O 
NBs 
R = H 
R = Ac 
(V) 
- 3 
Shaw and Stevenson discovered a simple method for 
the preparation of 4-hromocholest-4--en-3-one ("VII) by the 
treatment of 4p:5-epoxycholestan-3-one (VI) with hydrobromic 
acid. G8H17 
(VI) 
HBr 
2 min ( 88'/. yield) 
12 Shoppee e t a l r e p o r t e d t h e h a l o g e n a t i o n of 5 :6p-
epoxy--5^-cholestal le ( V I I I ) i n p r e sence of hydrogen c h l o r i d e in 
chloroform a t 15° wi th d i a x i a l f i s s i o n and i n v e r s i o n of 
c o n f i a u r a t i o n a t (G5) i n t o 5 - c h l o r o - 5 a - c h o l e s t a n - 6 p ~ o l (IX) 
which was o x i d i s e d by chromium t r i o x i d e - a c e t i c ac id a t 15 t o 
5 - c h l o r o - 5 a - c h o l e s t a n - 6 - o n e (X) . 
GsHiT 
Chloroform 
-^^ v^^  
( V I I I ) 
HCl, 1^'°, 1 h r 
OH ( 8 0 ' A ) 
(IX) 
18 h r r . t . 
EtjO AcOH/Cr03 
- 4 -
13 D j e r a s s i e t a l s t u d i e d t h e r e a c t i o n of h y d r a z i n e 
h y d r a t e wi th 3-ke to- - l ; 2 -epoxyoholes tane (XI) by t h e use of 
100 */. h y d r a z i n e h y d r a t e and sodium hydrox ide under r e f l u x and 
o b t a i n e d A - c h o l e s t a n - l a - o l ( X I I ) . 
GsHlT 
H2N NH2, NaOH 
A , 20 min 
• > 
(XII) 
Wharton and Bohlen ^ s t u d i e d t h e hyd raz ine r e d u c t i o n of 
( X I I I ) t o 3 - c h o l e s t e n - 5 - o l (XIV). 
CgH-LY 
H2N NH2, NaOH 
A , 25 min 
( X I I I ) 
,15 Lehmarm e t a l r e p o r t e d t h a t 4P ,5 -epox ide (XV) when 
t r e a t e d wi th d ioxaae g i v e s diicetone (XVI). 
OAc 
Dioxane; Quartz lamp 
10 hr -^ 
- 5 -
lb 
Wolf and Karash when treated 4a, 5-epoxy-5a-cholestan-3-cne iXVi:.j 
with pyridine and hydrogen chloride in chloroform obtained (XVIII) 
as product. ^8^11 
p /HGI, HF 
A , 16 hr ^° 
^ (XVIII) 
(XVII) 
Collins ' studied the rearrangement of 4a,5-epoxy-5a-
cholestan-3-one and its 4p,5p-iaomer (XIX) by means of the 
borontrifluoride-ether complex and 5p-A-norcholestan-3-one (XX) 
as a product, wast oDtained 
,C8Hi7 
i')BF3 ,cpH, 23hr 
11) NaNO-^  
(XX) 
Kirk et al"^  studied the B^ -catalysed rearrangement of 
3P-acetoxy-5a,6a-epoxy-6p-methyl-steroid (XXI) which gave 3p-
acetoxy-5p-methyl-A-homo-p-nor-4a-ketone (XXII). 
a 
AcO 
i ) BP^, 9H, r . t . 
5 h r ^ 
2) S a t u r a t e d N"aHC03 
AcO 
f V V T ^ 
- 6 -
Williamson and Johns reported the isomerization of 
2a,3a-oxido-3p-acetoxycholestane (XXIII) into (XXIV). 
^8%7 
160, 5 min AcO 
-> 
20 
H 
(XXIII) 
Heusler et al"^ "^  studied the reaction of 3-oxo-4,5~oxido-. 
17p-hydroxy androstane (XX7) with propionic acid and sulfuric acid 
and obtained 4-hydroxy-17-o-propionyl testosteron (XXVI). 
OCOBt 
H2SO4, EtG02H 
r.t., 17 hr 
(XXV) (XXVI) 
21 F i e s e r r e p o r t e d an e x h a u s t i v e d ichromate o x i d a t i o n of 
c h o l e s t e r o l a -ox ide (XXVII) i n p resence of a c e t i c a c i d but only 
16 7 ' y i e l d was r ecovered whi le wi th c h o l e s t e r o l p -ox ide (XXVIII) 
9 0 ' / . y i e l d (XXIX) was o b t a i n e d . 
C8H17 
K2Gr207, AcOH 
25 , 20 h r 
- > 
HO i f ( 1 6 * / . ) 
(XXIX) 
OgE-^rj - 7 -
HO 
K2Gr207, AcOH 
r.t,, 15 hr 
90 7. ) 
(XXVIII) 
22 
(XXIX) 
Knox et al studied the reaction of 6a,7a-oxido-17a-eth3m,7l 
testosterone (XXX) with hydrochloric acid and acetic acid ajid 
reported 6-chloro-6-dehydro-17a-ethynyl testosterone (XXXI) as a 
product. 
CrCH 
HGl : AcOH 
4 hr 
(XXX) 
23 Fried et al ^  reported the reaction of 5,6-epoxide (XXXII) 
with formic acid and obtained 3-ketone (XXXIII) as a p-^ oduct. 
BMD 
HCOOH, r.t., 2.5 
(XXXII) 
OGHO 
(XXXIII) 
8 -
B a t r e s r e p o r t e d the r e a c t i o n of 5 a , 6 a - o x i d o - 3 ~ c y c l o 
e t h y l e n e d i o x y a n d r o s t a n - l T ^ - o l (XXXIV) wi th e thy l ene g l y c o l and 
p i p e r i d i n e and o b t a i n e d (XXXV), 
(XXXIV) 
:H20H 
3H2OH 
( XXXV ) 
25 Sondheimer et a l s tudied the reac t ion of 3-ethylene 
dioxy-5.f ,64 '-oxido-22a-spirostane (XXXVI) with perch lor ic acid 
and 22a-spirostan -3-one-5a ,6p-d io l (XXXVII) was obtained as a 
product . 
,-OH 
1 
a 
(XXX^/I) 
1.5N, HCIO4 
An r . t , 16 h r 
> 
^ 
(XXXVII) 
26 
- 9 -
E l l i s e t a l ^ ^ r e p o r t e d t h e r e a c t i o n of 3p~ace toxy-5a ,6T-
epoxy-6p -me thy l -5a -and ros t an -17 -one (XXXVIII) wi th hyd ro iod i c acid 
( imder anhydrous c o n d i t i o n s ) t o o b t a i n 3 |3-acetoxy-5a,6p- .dihydroxy-
6 a - m e t h y l - 5 a - a n d r o s t a n - 1 7 - o n e (XXXIX) as a p r o d u c t . 
AcO 
HIO4., An, r . t . 
20 h r - > AcO 
0 CH 6H-CH3 
(XXXVIII) . (XXXIX) 
27 Kirk e t a l r e p o r t e d t h e r e a c t i o n of 6p,7 |3-epoxide (XL) with 
l i t h i u m aluminium h y d r i d e and t e t r a h y d r o f u r a n which g ive s r i s e t o 
t r i o l (XLI) as a p r o d u c t . OH 
LAIi, THP, Z \ 
^ 4 h r 
(XL) (XLI) 
Ha l l swor th aad Henbest^® r e p o r t e d t h e e f f e c t of a hydroxyl 
group on meta l r e d u c t i o n of v i c i n a l epoxides and ob t a ined d i f f e r e n t 
p r o d u c t s wi th 5p,6p-epoxy c h o l e s t a n e (XLI I ) , 6p,7p-epoxy cholestar : -
3p-o l (XLV) and 3(3-methoxy-ip, 2p-epoxide (xLVII l ) . 
CQH]_7 
SJQ L i , e t NH2 r . t . 1 h r , • ^ HO 
-?n-/-) 
- 1 0 -
GoH 8^17 
L i , e thylamine ^^ 
^ H O ' ^ 
r . t . , 1 h r H 
-h 
C2oy.; 
MeO 
(XLVIII) 
CgH-LY 
(i).Li,EtNH2 
1 h r ' 
( i i ) t Buok, 
MeQ 
MeO 
t 3uOH M e l , 2 0 
1 h r . 
(XLVII) 
C78 y,) 
(XLIX) 
29 ijowprs e t a l r e p o r t e d t h e fo rmat ion of cj-ano s t e r o i d s 
( L I , L I I , L I I I ) wi th 3 P - a c e t o x y - 5 a , 6 a - e p o x i d e (L) and potassium 
cyan ide . 
AcO 
KCN, EtOH, 150' 
16 hr, 24 'A 
ON 
- 11 -
(48 •/. ) 
(L) 
+ HO 
^ 9 -/. } 
(Llll) 
30 
(Lll) 
Blunt et al reported the reaction of boron trlfluoride 
with 5,6«<-epoxy-5a-cholestane and obtained rearranged product (LV) 
^8^17 
BP: 
-> 
(LIV) (LV) 
- 12 -
Blacket t e t al^'^ s tudied the reac t ion of 4a, 5a (LVII) and 
5p,6p (LVI) epoxy cho les tanes with Bi3 e thera te in benzene and 
obtained rearranged products choles tanr , 4 - o l (LVII i ) and D-C1 L I X ) . 
^^It 
C8Hi7 
BF^-EtjO 
• ^ 
^ 6 % 
HO' H (LVIII ) 
l3P^-Et20 
^6^6 
(LVI) 
Cattel, et al^^ obtained 13(17)-baccharen-3p-ol (LXl) 
from 3^,4p-epoxy shionane (LX) in MeN02, by the treatment of 
BF^-Et20. 
C6H13 
BF3 - Bt20 
> HO 
'6% 3 
0 ' 
(LX) (LXI) 
- 13 -
Wicha, reported that the diepoxide (LXII) when treated 
with BF^-EtpO in benzene for 10 minutes at ambient temperature 
gave compound (LXIII) in 66 '/• yield. 
^ 8 % 7 
BF^-EtpO 
-> 
G^H-, 10 min, 
o b 
(LXII) (LXIII) 
34-Ap Simon, et al reported the formation of alnus-5(10)-
ene-3a-ol (LXV) in contrast to the anticipated backbone rearranged 
product, A ^-amyrin derivative (LXVI) in the reaction of 3a,4a-
epoxyfriedelane (LXIV) with stannic chloride was obtained. 
(LXIV) 
SnCl, 
4 
HO 
(LXV) 
- 14 -
T a c h i l a n a , e t a l r e p o r t e d t h a t 3P,4p-epoxy shionane (LXVII) 
when t r e a t e d wi th boron t r i f l u o r i d e e t h e r a t e i n e t h e r a t -30 0 gave 
d i h y d r o b a c c h a r i s oxide (LXVIII) , D : C - f r i e d o b a c c h a r - 7 - e n - 3 p - o l (LXIX). 
•G6H13 
BF^-EtjO 
EtjO-^O •i 
(LXIX) (LXVII) 
Takahash i , e t a l t r e a t e d 3 P , 4 p - e p o x y f r i e d e l a n e (LXX) wi th 
boron t r i f l u o r i d e e t h e r a t e i n e t h e r a t - 10° and r e p o r t e d the 
fo rmat ion of dendropanoxide 4a, f l u o r o f r i e d e l a n - 3 p - o l , D :B- f r i edo-
o l e a n - 5 ( 1 0 ) - e n - 3 p - o l , p-amyrin (LXXI) and D:B f r i e d o - o l e a n - 5 - e n - 3 p - o l 
(LXXII). 
ix^ -10 
(LXX) 
- 15 -
Yamada, e t sil showed t h a t 3a ,4a-epoxyshionai ie (LXXIII) on 
t r e a t m e n t wi th boron t r i f l u o r i d e e t h e r a t e undeirwent rear rangement 
t o baccha r -12-en- .3a -o l (LXXIV). 
(LXXIII) 
BP'5 - e t h e r a t e 
^6^6 r . t . 
HO' 
•^6%3 
Recent ly a Yokoyama r e p o r t e d t h e r e a c t i o n of 3a ,4a-and 
3p ,4p-epoxy-D:A-f r i edo-18p ,19a H-lupanes (IXXV) in benzene wi th 
BF,-Et20 a t room t e m p e r a t u r e and ob ta ined (LXXVI), (LXXVII) and 
(LXXVIII). 
GHMe, 
—^ 
GeHg or Et20 ^^ ^ 
o r THP 
GHI4e-
(^^^'cHHa^ ' ^ ^ " " ' 
(LXXVIII) 
- 16 -
Mihailovic et al studied the reaction of 4,5 eDoxides of 
cholestane (LXXIX) with lead tetra acetate and obtained (LXXX). 
GoHi 
Pb(OAc) 
reflux 
AcO 
4 
OH 
(LXXIX) (LXXX) 
Discussion 
Lead t e t r a acetate has drawn ~ ' attention of many 
researchers in the recent iDast because of i t s dual action, 
as an oxidant and as an acetoxylating agent, sr)ecially on 
olef ins . The reactions of lead t e t r a acetate included 
oxidation of double bonds, a l l y l i c oxidation, acylation or 
alkylation, carbonyl formation and double bond migration 
e tc . In case of cyclic compounds lead t e t r a acetate brings 
about ring contraction and these reactions yield a large 
vareity of products, though lead t e t r a acetate with various 
epoxides gives cleavage products. When 5a,6a-oxido-cholestane 
and i t s 3p-isomers were t reated with lead t e t r a acetate in 
acetic acid oxide f ission occured, yielding corresponding 
acetoxylated products. 
22 Baimes et al were the first to report the formation 
of tetrazoles in steroid and triterpenoid systems. Treatment 
of 7,ll-dioxol£most-8-en-3p-yl acetate (X) with hydrazoic 
acid yielded a tetrazole (Via or VIb) in addition to two iso-
meric monolactoms (XII and XIII). 
- 18 -
Reaction of 5.6g~epoxy-3a-oholestane (LXXXI) with lead tetra acetate 
in acetic acid 
5,6a-'^ido-5a-cholestane in glacial acetic acid was refluxed 
with lead tetra acetate for 8 hours. After completion of reaction, 
the reaction mixture was extracted with ether and dried. Bvaporatio 
of the solvent gave an oil which on column chromatography over silic 
gel provided a solid compound m.p. 104 and an oily compound. 
CQHIY 
L.T.A. 
^ 
CH^GOOH,AcOK 
(LXXXII) 
(LXXXI) 
(LXXXIII) 
Characterization of the compound m.p. 104^ as 5-Hydroxy.6g-acetoxy 
cholestane (LXXXII) 
The compound (LXXXII) m.p, 104° was correctly analysed for 
^29^49^3* "^^^ presence of hydroxy group is well revealed by the 
at 3410cm" (strong hand) in its i.r. spectrum the other characte 
- 19 -
S t i c bands were at 1755, 1460 and 1365cm~ ( for a c e t a t e ) . I t s 
n .m. r , spectrum exhibi ted a s i n g l e t at 6 2.0 fo r t h ree protons 
of acetoxy group and a broad peak at 6 4.6 for (G-6 pro ton) . The 
methyl protons appeared at 6 1.1 ( G ^ Q - C H ^ ) , 0.68 (C-,,-OH^), 0.92 
and 0.80 (remaining methyl p ro tons ) . In the l i g h t of above discussic 
the compound m.p. 104 may the re fo re , be regarded as 5-hydroxy, 6j3-
acetoxy-3a-chole3tane (LXXXII). 
Charac te r iza t ion of the compound ( o i l ) as 5.63-diacetoxy-5a--Ghole3ta-
The compound (LXXXIII) ( o i l ) was co r r ec t ly analysed for 
C^,Hc-p0.. I t s i . r , spectrum exhibi ted the bands at 1730, 1^00, 
1460, 1335, 1240, 1200, 1035cm~-^ for two ace ta te groups. I t s n .m.r . 
spectrum exhibi ted the broad s igna l s a t 5 4.5 (W^ = 8 Hz") for {Cr-aB 
The s igna l s for acetoxy methyl protons were observed at 6 2.05 and 
1.9*^ (3H each) . The methyl s i gna l s were appeared at 6 1 . 2 8 ( C ^ Q - G H , 
0.68 (C-,^-GH^), 6 0.92 and 0.80 (remaining methyl p ro tons) . On the 
bas i s of above s p e c t r a l evidence the compound ( o i l ) (LXXXIII^ may 
be regarded as 5,6 |3-diacetoxy-5a-cholestane. 
Reaction of 3p-hydroxy-5,6a-epoxy-5a-cholestane (LXXXIV") with lead 
t e t r a ace ta t e in ace t i c acid 
3p-rfydroxy-5,6a-epoxy-5a-cholestane (LXXXIV) in g l a c i a l 
- 20 -
acetic acid was refluxed with lead tetra acetate for 8 hrs. 
After completion of reaction the reaction mixture was worked 
up in ether and dried. Evaporation of the solvent gave an oil 
which on column chromatography over silica gel provided two 
compounds with m.p. 116 and m.p. 96 , 
^8%7 
L.T.A. 
AcOH AcOK ^ AcO 
(LXXXV) 
(LXXXIV) 
AcO 
(LXXXVI) 
(i) Characterization of the compound (m.p. 116°'> as 33-acetox.y-
cholest-^-ene (LXXXV) 
The compoiind (LXXXV) m.p. 116° was correctly analysed for 
^29^48^2* "'•^^ ^*^' ^^^^'^^^^ exhibited a band at 1735, 1240 and 
1050 cm" (GH^-G-0). Its n.ra.r. spectrum exhibited a singlet at 
6 1.91 for 3 protons of acetate group. A broad singlet in the 
n.m.r, spectrum at 6 5.45 (Wy = 7 Hz) integrating for one proton 
- 21 -
was assigned to (Gg-H). The methyl protons appeared at 6 1.28 
(C^Q-CH^), 0.68 (Cj_,-CH,), 6 0.92 and 0.80 (other methyl orotons). 
Therefore, the compoiind m.p. 116 may be regarded as 3|3~acetoxy-
cholest-5-ene. This (LXXXV) compound vras found identical with the 
authentic sample of 5p-acetoxyJcholest-5-ene. 
Characterization of the compound m.p. 96 as 33.'^-diacetoxy-63-
hydroxy--3a~chole3tane (LXXXVI) 
The compound (LXXXVI) m.p. 96° was correctly analysed for 
G^ -jHc-pOc-. The presence of hydroxy group is revealed by the strong 
broad band at 3410cm in the i.r. spectrum the other characteri-
stic bands were at 1735, 1460, 1365, 1290 and 1050cra~-^  for acetate 
moiety. In its n.m.r. spectrum a broad singlet appeared at 6 5.4 
(Wi = 8 Hz) for (Cg~aH). The acetate protons appeared at 6 1.9 
and 2.0 (3H each). The methyl signals were appeared at 6 1.28 
(C-|_Q-GH^ ), 0.68 (G-,,-GH,), 6 0.92 and 0.80 (remaining methyl protons 
The compound m.p. 96 may therefore, be characterized as, 3p,5-
diacetoxy-6p-hydroxy-5a-cholestane. 
Reaction of 33~acetoxy-5.6a-epoxy-5a-chole3tane (LXXXVII) with 
lead tetra acetate In acetic acid 
3p-A;etoxy-5,6a-epoxy-Sa-cholestane (LXXXVII) in glacial 
acetic acid when treated under reflux with lead tetra acetate 
provided two compomids m.p, 116 and 96 . 
2?* 
GQHIY 
AcO 
L.T.A. 
AcOH AcOK -> AcO 
(LXXX7) 
o 
AcO 
(LXXXVI) 
The compo\md m.p. 116"^ was found i d e n t i c a l wi th 33-acetoxy 
c h o l e s t - 5 - e n e and t h e compound m.p, 96 was s i m i l a r in a l l r e s p e c t s 
( m . p . , m.m.p, i . r . and n.m.r .") wi th 3 P , 5 - d i a c e t o x y - 6 p - h y d r o x y - 5 a -
cholestane(LXXXV) obtained with the reaction of 3p-hydroxy-5,6a-
epoxy-5a-cholestane (LXXXIV) and lead tetra acetate. 
Reaction of 30-chloro-5,6a-epoxy~5g-chole3tane (LXXXVIil) with 
lead tetra acetate in acetic acid 
3{3-^hloro-5,6a:-epoxy-5a-cholestane(LXZXVIIl') in glacial 
acetic acid when treated with lead tetra acetate provided two 
compounds m.p. 112° and 137°. 
- ?^ -
L.T.A. 
AcOH AcOK ^ 
(LXXXVIII) 
.o 
OAc 
(LXXXX) 
C h a r a c t e r i z a t i o n of t h e compound m.p. 112'^ as 3 B - c h l o r o - 3 . 6 ^ -
d iace tox .y -5a -cho le5 tane (LXXXIX) 
The compotmd (LXXXIX) m.p. .112° was c o r r e c t l y ana lysed f o r 
C^-,H[-,0.G1 ( P o s i t i v e B e i l s t e i n t e s t ) . I t s i . r , spec tx im e x h i b i t e d 
bands a t l?"^"^, 1735, 1230 and 1030cm~-'- ( f o r two a c e t a t e s ) . I t s 
n . m . r , spectrum e x h i b i t e d s i n g l e t s a t 6 2.0 and 1.9 fo r two a c e t a t e s 
methyls (3H e a c h ) , A broad s i n g l e t appeared in n . r a . r . a t 6 4 .75 
(Wy = 8Hz) f o r (Cg-aH). The methyl p ro tons appeared a t 6 1.28 
(C^Q-CH,), 0 . 6 8 (C^_-CH,) , 6 0 .92 and 0.80 ( o t h e r methyl protons '* . 
The re fo re , t h e compoiond m.p. 112 may be c h a r a c t e r i z e d as 3 p - c h l o r o -
5 , 6 p - d i a c e t o x y - 5 a - c h o l e s t a n e (LXXXIX). 
24 -
Characterization of the oompoimd m.p. 137° as 3g-chloro-3-
h.ydroxy-6B~acetox.y~5a-chole3tane (LXXXX^ l 
The compound (LXXXX) m.p. 137 was correctly analysed for 
GpqH.qO^Cl. (Positive Eeilstein . test). Its i.r. speotnm exhi-
bited a strong broad band at 3410cm~ . The other characteristic 
bands were at 1730, 1460, 1365, 1030cm"-'- (acetate). Its n.n.r. 
spectrum exhibited a singlet at 6 2.0 (3H) for acetate protons 
and a broad singlet at 6 5.4 for (Cg-aH). The methyl protons 
appeared at 6 1.28 (G-J_Q-CIH^), 0.68 (C^ -OH^) 6 0.92 and 0.80( other 
methyl protons). In the light of the above discussion the compound 
m.p. 137 may therefore, be characterized as 3p-chloro-'n-hydroxy-
6p-acetoxy-5a-chole3tane (LXXXX). 
Experimental 
All melting points were observed on a Eofler apparatus 
and were uncorrected. Infrared spectra were determined with a 
Perkin-Elmer 2'57 spectrophotometer in nujol, I.r. values are 
given in cmT Nuclear magnetic resonance spectra were run in CDCl^ 
on a Varian A60 instrument with Me,Si as the internal standard 
and its values are given in ppm (6) (s, singlet; br, broad and mc, 
multiplet centred at). Thin layer chroraato-?ra"ohic (TLC^ plates 
were coated with silica gel and sprayed with 20 '/. aqueous solution 
of perchloric acid. Silica gel (-^ 20 g) was used for each gram of 
the material to be separated in column chromatography. Petroleum 
ether refers to a fraction of b.p. 60-80°. Sodium sulphate (anhy-
drous) was used as the drying agent. 
3B-Chloroshole3t-5-ene 
Freshly purified thionyl chloride (19 ml) was added to 
cholesterol (25 gm) at room temperature. A vigorous reaction 
ensued with the evolution of gaseous products, \faen the reaction 
o 
slackened, the mixture was gently heated at a temperature of 50-60 
on a water bath for 1 hr and then poured onto crushed ice-water 
?6 -
with stirring. The yellow solid thus obtained was filtered 
tindeT suction and washed several times with ice cooled water 
and air dried. Recrystallization of crude p-^ oduct from acetone 
gave 3p-chlorochole3t-5-ene (21.5 gm"> m.p. 05-96 (reported 
m.p. 96-97°). It gave positive Beilstein test. 
Cholest-S-ene 
3p-Ghlorocholest-S-ene (15.0 gm) was dissolved in warm 
amyl alcohol (300 ml) and sodium metal (35.0 gm) was added in. 
small por t ions to the so lu t ion with continuous s t i r r i n g over a 
period of 8 h r s . The reac t ion mixture was heated occasional ly 
during the course of the reac t ion in order to keep the sodium 
metal d i sso lved . The reac t ion mixture was then poured in to the 
water, ac id i f i ed with HCl and allowed to stand s t i l l over n igh t . 
A white c r y s t a l l i n e so l id was obtained which was f i l t e r e d under 
Auction and washed throughly with water and dr ied . R e c r y s t a l l i -
zat ion of the C2:ude mate r i a l from acetone gave cholest -5-ene in 
cubes (10.8 gm) m.p. 94-95° (reported"^^ m.p. 89 .5 -91 .2° ) . 
516a--oox.y-5a-cholestane (LXXXI) 
Gholest-5-ene (6 gm) in chloroform (40 ml) was t r ea ted with 
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a solution of perbenzoic acid (l.l mole equivalent) in chloro-
form and left at -8 for 20 hrs. The mixture was then washed 
with ice-cold sodium bicarbonate solution (5*/. ), water and 
sodium thiosulr)hate solution, EvaT)0'»'ation of the solvent yielded 
(LXXXI) an oil which was crystallized from acetone as needles 
(4.3 g) m.p. 76 (reported m.p. 76 ). 
3g--Hydroxy-5t6a-epoxy-5a-cholestane (LXXXIV) 
Cholesterol (11 gm) in chloroform (100 ml) was treated with 
a solution of perbenzoic acid (1.1 mole equivalent) in chlorofo-nn 
and left at -8 for 20 hrs. The mixture was then washed with ice-
cold sodium bicarbonate solution (5*A ) water and sodium thio-
sulphate solution. Evaporation of the solvent yielded (LXXXIV) an 
oil which was recrystallized from acetone as needles (8.1 gm) 
m.p. 142° (reported"^^ m.p. 142?5°). 
33-Acetoxycholest~5-ene 
A mixture of cholesterol (50 gm), pyridine (75 ml) and acetic 
anhydride (50 ml) was heated on water bath for two hours. The 
resulting brown solution was poured on to crushed ice-water mixture 
with stirring. A light brown solid thus obtained was filtered 
under suction, washed with water and air dried. The crude product 
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on c r y s t a l l i z a t i o n from acetone yielded pure 3p-acetoxycholest-
5-ene (45 gm) m.p. 114-115° ( repor ted m.p. 116°) . 
33-Acetoxy-5«6a-epoxy-5a--cholestane (LXXXVII) 
3|3-Acetoxycholest~5-ene (10 gm) in chloroform ('^ S ml) was 
t r e a t e d with perbenzoic acid ( 1 , 1 mole equivalent) and l e f t at -8 
for 24 h r s . The mixture was then washed with ice cold sodium b i -
carbonate so lu t ion (5* / ' )» sodium th iosu lpha te so lu t ion (5 /• ) 
and water . I t was dried over anhydrous sodium sulphate . Removal 
of the solvent ,eave so l id (LXXXVII) which was r e c r y s t a l l i z e d from 
acetone (7 gm) m.p. 101 ( repor ted m.p. 101°) . 
3B--Chloro-5.6a-epoxy-5a-cholestane (LXXXVIII) 
Gholesteryl chlor ide (11 gm) in chloroform (100 ml) was 
t r e a t e d with a so lu t ion of perbenzoic acid ( 1 . 1 mole equivalent) 
in chloroform and l e f t at -8° fo r 20 h r s . The mixture was then 
washed with ice-cold sodium bicarbonate so lu t ion (5*A )» water 
and sodium th iosu lpha te s o l u t i o n . Evaporation of the solvent 
yielded (LXXXVIII) an o i l which was r e c r y s t a l l i z e d from acetone 
as needles (8 .1 gm), m.p. 89° ( repor ted m.p, 89 ,5-90 ,5° ) , 
Reaction of 5,6a-epoxy-5a-cholestane (LXXXI) with lead t e t r a ace ta te 
5,6a-£poxy-5a-cholestane (LXXXI) (2 ^m) lead t e t r a aceta te 
- 29 -
(l.l gm) and anhydrous potassium acetate (1 gm) were refluxed in 
glacial acetic acid (150 ml) for 8 hrs. The reaction mixture 
was cooled at room temperature^ diluted with ice-cold water and 
extracted with ether. The ethereal solution was washed with sodium 
bicarbonate solution (5*/» ) aJ^ d water and dried over anhydrous 
sodium sulphate. Evaporation of the solvent gave an oil which was 
chromatographed over silica gel (40 gm). 
Elution with light petroleum ether : ether (1:3) yielded 
(LXXXII) as solid compound which was recrystallized from methanol 
(600 mg) (m.p. 104°). 
Analysis found : G, 81,88; H, 11.01; 
Q^^H^^O^ i G, 81,9; H, 11.0-/, 
requires 
Further elution with ether furnished noncrystallizable oil 
(LXXXIII) (400 mg). 
Analysis found : G, 76.25; H, 10.65; 
^31^52^4 ^®^^i^®s • ^ » 76.3; H, 11.0. •/ 
fieactlon of 36-hydroxy-5.6a-epoxy~5a-chole3tane(LXXXIV) with lead 
tetra acetate 
3p-Hydroxy-5,6a-epoxy-5a-cholestane ( 2 gm) lead tetra 
acetate (1.1 gm) and anhydrous potassi-um acetate (1 gm) was refluxed 
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in g l a c i a l a c e t i c acid (150 ml) for 8 h r s . The reac t ion mixture 
was cooled at room temperature d i lu ted with ice-co ld water and 
ex t rac ted with e t h e r . The e the rea l so lu t ion was then washed with 
sodium bicarbonate (5 'A ) so lu t ion and water and dried over anhy-
drous sodium su lpha te . Evaporation of the solvent l e f t a residue 
which was chromatographed over s i l i c a gel (40 gm). 
Elut ion with l i g h t petroleum e ther : e ther (1:3) furnished 
a so l id compound (m.p. 116°) (LXXX7) m.p. 116° (500 mg). 
Analysis found : 0, 81 .31; H, 11 .21; 
C^gH,g02 requ i res : G, 81 .3 ; H, 11 .2 .7 , 
Fur ther e lu t ion with e ther furnished the second compound 
m.p. (96°) having f ine yellowish c r y s t a l s (600 mg) as (LXXXVI) 
Analysis foimd : G, 73.80; H, 10.32; 
^31^52^5 ^®<l^i^®s : C, 73.8; H, 10.3.*/', 
Reaction of 3g-acetoxy-5.6g~epoxy-5g-cholestane (LXXXVII) with 
lead t e t r a ace ta te 
The mixture of 3p-acetoxy-5,6nt-epoxy-5a-cholestane (2 gm), 
lead t e t r a ace ta t e (1 .1 gm) and anhydrous potassium ace ta te (1 gm^ i 
was r^^fluxed in g l a c i a l a c e t i c acid (150 ml) for 8 h r s . The 
m 
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reaction mixture was cooled to room temperature, diluted with 
ice-cold water and extracted with ether. The ethereal solution 
was washed with sodium bicarbonate solution (5'/' ) and water' 
and dried over anhydrous sodium sulphate. Evaporation of the 
solvent left a residue which was chromatographed over silica gel 
(40 gm). 
Slution with light petroleum ether : ether (1:3) furnished 
a solid compoxind (m.p, 116 ) (LXXXV), which was recrystallized fro 
methanol(500 lag). 
Analysis found : 0, 81.31; H, 11.21; 
2^9^ 48*^ 2 s^^ l^ i^ es : C, 81.3; H, 11.2,/, 
The other compoiond (LXXXVI) was obtained on fur ther e lu t ion 
with e ther with the m.p. 96*^  r e c r y s t a l l i z e d from methanol (600 mg). 
Analysis found : C, 73.80; H, 10.32; 
^31^52^5 ^eq^i^®s : G, 73 .8 ; H, 10,-^.'/. 
Reaction of 3p-Ghloro-5.6a~er)OXv-Sn^-cholestane (LXXXYIIi: with lead 
t e t r a ace ta te 
The mixture of 3p-chloro-5,6a-epoxy-5a-cholestane (2 gm), 
lead t e t r a ace ta te (1 .1 gm) and anhydrous potassium ace ta te (l,gm) 
was refluxed in g l a c i a l a c e t i c acid (1^0 ml) for 8 h r s . The 
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reaction mixtiire was cooled at room temperature, diluted with 
ice-cold water and extracted with ether. The ethereal solution 
was washed with sodium bicarbonate solution (5*/. ) and water 
aad dried over anhydrous sodium sulphate. Evaporation of the 
solvent left a residue which was chromatographed over silica gel 
(40 gm). 
Elutior. .iln light pe+Toleum ether: etner; (1:3) furnished a solid 
compound (m.p, 112°) (LXXXIX) (450 mg), recrystallized from methanol 
Analysis found : 0, 71.19; H, 9.92; 
C^ -j_H^ 0^^ 01 requires : C, 71.2; H, 9.9./. 
Purther elution with ether yielded the second compound with 
(LXXXX) m.p. 137 which was recrystallized from methanol. 
Analysis found : G, 72.42; H, 10.19; 
G^gH^gO^Cl requires: C, 72.4; H, 10.2,;'. 
References 
1. Sengupta, P.; Roy,B. ; Ghakraborty, S; Mukhe.rjee, J. and Das, 
K.G., Ind. Jo Chem., 11, 1249 (1973). 
2. Bl-unt, J.¥.; Hartshorn, M.P. and Kirk, D.N. Tetrahedron, 
25, 149 (l969)o 
"5. Blackett, B.N,; Goxon, J.M.; Hartshorn, M.P. and Richards, 
Z.E., Tetrahedron, 2^, 4999 (1969). 
4. Kirk,D.N.; Hartshorn, M.P. and Blunt, J.¥., Tetrahedron, 
^ , 3195 (1966). 
5. Snatzke, G. and Tehlhaber ; Liebigs Ann., £76, 188 (1964). 
6. Kirk, D.N.; Hartshorn, M.P, and Blunt, J.Wo, Tetrahedron Lett., 
2125 (1966). 
7. Guest, I.G. and Marples, 3.A., J. Chem. 3oc. (G) 1626 (1970). 
8. Fieser, L.?. and Fieser, M., Reinhold publishing corT)orstion, 
New York 193, (1959). 
9. James, D.R, aiid Shoppee, G.W., J. Chem. Soc., 4224 (1954). 
10. Fieser, L.F. and Srinivasa RajagoDalan, J. Am. Ghem. Soc, 
71, 3938 (1949). 
11. Shaw, J.I, and Stevenson, R., J. Ghem. Soc, 3549 (1955). 
12. Shoppee, C.W.; Jenkins, R.H. asad Summers, G.H.R., 
J. Ghem. Soco, 1657 (1958). 
13. Djerassi, G.; Williams, D.H. and Berkoz, B., J. Org. Ghem., 
27; 2205 (1962). 
14. Wharton, P.S. and Bohlen, D.H., J. Org. Ghem., £6, 3615 (1^61). 
- 34 -
15. Lehmann, C.,' Sechaffner, '-• and Jeger, 0., Helv. 
Ghim. Acta., 45, 1031 (1962). 
16. Wolff, M.E. and Karash, G.B., J. Org. Ghem; _24, 1612 (1959). 
17. Collins, D.J., J.Ghem.Soc, 3919 (1959). 
18. Kirk, D.N. and Petrow, Vladimir, J.Ghem.Soc, 4657 (I960). 
19. Williamson, K.L. and Johnson, W.S., J.Org.Ghem., _26, 4563(1961,;. 
20. Heusler, K.; Kalvoda, J.; Wieland, P.; Anner, G. and Wettstein, 
A., Helv. Ghim. Acta., £5, 2575 (1958). 
21. Fieser, L.F., J. Am. Ghem. Soc, 21» 4386 (1953). 
22. Knox, L.H.; Zderic, J.A.,- Ruelas , J.P,* Djerassi, G. and Ringold, 
H.J., J. Am. Ghem. Soc, _82, 1230 (i960). 
23. Fried, J.H.; Arth, G-.E. and Sarett, L.H., J. Am. Ghem. Soc, 
81, 1235 (1959). 
24. Batres, E.; Monroy, G. and Ringold, H.J., J. Org. Ghem., 
26, 878 (1961). 
25. Sondheiraer, F.; Mancera, 0., and Rosenkranz, G., J. Am, Chem. 
Soc, 76,. 5020 (1954). 
26. Ellis, B.; Hall, S.P.;(Mrs.), Petrow, Y. and Williamson, B.M.. 
J. Ghem. Soc, _22, (1962). 
27. Kirk, D.N.; Petrow, V. and Williamsons, M.H., J. Chem. Soc, 
3872 (1970). 
28. Hallsworth, A.S and Heribest, H.B., J. Ghem. Soc,3571 (ll^o). 
?9. Bowers, A.,' Denot, E.; Sanchez, M.B.; Hidalgo-Sanchez; L.M. 
and Ringold, H.J., J. Am. Chem. Soc, 81, 5233 (1959). 
30. Blnnt, J.W.; Hartshorn, M.P. and Kirk, D.N.; Tetrahedron, 
25, 149 (1969). 
31. Blackett, B.N.; Goxon, J.M.; Hartshorn, M.P. and Richards, K.i., 
Tetrahedron; 25, 4999 (1969). 
- ^5 -
32. C a t t e l , L . ; De lp r ino , L. and D ie t s ch , A.; Chem. A b s t . , 
93, 186608 (1980 ) . 
3 3 . Wicha, J . , Te t rahedron L e t t . ; 2877 (1972 ) . 
34 . Simon, A.P. ; King, J .W. ; R.R. and Rosen f i e ld , J . J . , C and 
J . Chem., 1131 ( 1 9 7 8 ) . 
3 5 . l a c h i l a n a , K. ; T o r i , M.; Moriyama, Y. ; Tsuyuki , T. and 
Takahash i , T . , B u l l . Chem. S e c , ( Japan) 50, 1552 (1977) . 
36 . Tori,- M.; T o r i i , T . ; Tachibana, K.; Yamada, 3 . ; Tsuyuki, T. 
and Takahashi , T . ; B u l l . Chem. S e c , ( J a p a n ) , 50_> 469 (1977) . 
37 . Yamada, S . ; Tachibana, K.; Moriyama, Y. ; Yanahashi , Y . ; 
Tsuyuki , T. and Takahash i , T . ; B u l l . Chem. S o c , ( J a p a n ) , 
49, 1134 ( 1 9 7 6 ) . 
38 . Yokoyama, Y.; Moriyama, Y. ; Tsuyuki , T. and Takahashi , T. ; 
Chem. A b s t . , ^ , 95438 ( 1 9 8 0 ) . 
39. Mihailovicxj; M i h a i l o L . ; Forsek , J . ; Lorenc , L jub inka ; Maksimovi 
Z . ; Puhre r , H. ; KaZvoda," J a r o s l a v , H e l v . Ghim. Acta . 52, ( 2 ) , 
459-78 ( 1 9 6 9 ) . 
40. Augus t ine , R .L . ; ' O x i d a t i o n Techniques and A p p l i c a t i o n s in 
Organic s y n t h e s i s ' . Vo l . 1 . , 24-25 , 1969. Marcel Dekker Inc 
New York. 
4 1 . Vogal , A . I . ; ' P r a c t i c a l Organic Chemis t ry ' . S . I . I S , 
Page 951 (1946 ) . 
42 . M i h a i l o v i c ; ' ^ h a i l o , L. ; Fo r sek , J . ; Lorenc ; Ljubinka; 
Maksimovic, z . ; Puh re r , H. ; Kalvoda and J a r o s l a v . , Helv. 
Ghim. Acta . 52 (31) 459-78 ( 1 9 6 9 ) . 
4 3 . F i e s e r s I ' .S' . ; and F i e s e r , M., ' S t e r o i d s ' Reinhold Thxl)-
l i s h i n g C o r p o r a t i o n , New York ( 1 9 5 9 ) . 
- -56 -
M . s t e r o i d s - ae inho ld p u b l i s h i n g 
T T? and P i e s e r , M . , Steroiat> 
44. F i e s e r , L . F . ^ ^ ^ o r k , 197 ( I 9 6 0 ) , 
oo rpora txon , new j . Am. Ghem. S o c , 
4 5 . Bauben, . . 0 . - d T a . e . u r a , K.H. , 
1 5 , 6302 ( 1 9 5 3 ) . ^ ^^, ^^^^^^^^ ^ , , , , , H i n g 
T T? and P i e s e r , M - ' . ^ ^ ^ ^ t 
^'- forpSk.!-; r/w.o.. , 197. ci96o). ^^^ ^^^ ^^^ , 
• « T? w J . Am. Chem. o o c , i_» 
48. Shoppee. C - « - j , , r i o = . r 2 r 9 2 ( i 9 5 ^ ) -
a . H . R . i J . Chem. S , g ^ ^ ^ „ , 4 3 , Relnhold p u m s h x n g 
c o r p o r a t i o n . New l o . ^ ,^ v, j J . Org. Ohem.. 
y, . Monroy, S. an* a i ^ S h o l d , H . J . , J-
26, 878 ( 1 9 6 1 ) . 
Part-Two 
STEROIDAL REAaTIONS ON ALUMINA SURFAOB 
Alumina, being an adsorbent provides a reaction 
site for various interesting transformations. It also 
provides a reactive surface for the chromatographic 
conversion of alkylhalides in to nitrates. The scope 
of surface reactions on alumina has further- been diver-
sified by G.H, Posner et al by applying it to olefin 
forming elimination reactions. 
^0^"^'-'-
vr NV 
Theoretical 
Posner e t a l r e p o r t e d t h e r e a c t i o n of c h o l e s t e r y l 
p - t o l u e n e s u l p h a t e ( I ) on the n e u t r a l alumina and r e p o r t e d 
the fo rmat ion of ( I I ) . 
TsO' 
AI2O3 
25 C, 24hr .E t20 
( I ) ( I I ) 
2 Keman e t a l s t u d i e d the r e a c t i o n s in dry medium. 
F e r r i c c h l o r i d e adsorbed on s i l i c a g e l i s a mul t ipu rpose 
e a s i l y c o n t r o l l a b l e r e a g e n t . They passed the hydroxy s t e r o i d 
( I I I ) over F e r r i c c h l o r i d e on s i l i c a ge l and ob ta ined (IV) in 
90 I y i e l d . 
^8%7 
f T T T ) 
FeCl^ on 
• » 
S i l i c a g e l 
(IV) 
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Reich e t a l Derformed the r e a c t i o n of (V) wi th dry 
2 
alumina and r e p o r t e d the fo rmat ion of Z:^  - c h o l e s t e n '~5oc-ol-
6-one ( V I ) . 
TsO 
Alumina (Dry) 
OH 
(VI) 
P e t e r s e n and ohen r e p o r t e d the r e a c t i o n of c h o l e s t - 4 -
en —7p-ol benzoa te (VII) on alumina column and o b t a i a e d cho les t -
4 -ene-3-on - 7 p - o l benzoa te ( V I I I ) . 
OTO, 
-> 
tiz -^12^3 column 
(VII ) ( V I I I ) 
40 -
Bernoulli et al reported the reaction of alumina in 
presence of acetic acid with (IX) and obtained (X) in 35 '/• 
yield. 
AcOH 
AI2O3 ^ 
(IX) (X) 
Douglas et al carriedout the reaction of alumina in 
presence of methanol and potassium acetate with (XI) and the 
elimination of tosylate group was observed in the product (XII) 
GgH-LY 
TsO 
Alumina column 
-> 18 hr, 70 •/. 
KOAc, MeOH, 9hr, 55/. 
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7 Bngel e t a l r e p o r t e d the t r a n s f o r m a t i o n of methyl 
^ - 3 - o x o - 1 2 a - t o s y l o x y - 1 7 a - m e t h y l e t i e n a t e ( X I I I ) wi th c o l l i d i n e 
and alumina i n t o methyl ^ * - 3 - o x o - 1 7 a - m e t h y l e t i a d i e n a t e (XIV), 
OTs COOCH, 
Alumina column 
GOOGH-
.01 
(XIII) (XIV) 
Engel et al obtained (XVI) when (XV) was passed on to the 
alumina column. 
Hl3°10°2S9 
Alumina column 
,—0 
89 •/. 
(XV) (XVI) 
Schutt et al reported the elimination of acetate moiety 
_ 4.? -
n.- rTVTTI) when it was passed through the 
from (XVII) yielding (XVIII) wnen 
alumina column. 
AcO 
15'I 
(XVII) 
(XVIII) 
. ^ cT^O dur ing t h e r e a c t i o n of 2 p - a c e t o x y - 3 -Henhest e t a l dur ing 
-, . . m (XIX) wi th alumina o b t a i n e d (XX) as product , k e t o c h o l e s t e r o l (.Xix; wn-xi OJ-
While (XXI) gave (XXII) . 
(XIX) 
(XXI) 
GoH 8'^17 
Alumina 
1 h r . 
GoH 
AcO 
(XX) 
2 0 - / 
(XXII) 
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j i i g g e r s t a f f and Ga l l aghe r ob t a ined (XXIV) when the 
r e a c t i o n was c a r r i e d out on a lumina sui?face wi th (XXI I I ) . 
AcO 
OAc 
AI2O5 
(XXIII) 
QAc 
(XXI7) 
12 Rowland e t a l r e p o r t e d the r e a c t i o n of 3p-Acetoxy~5, 
6a -epox ides (XXV) wi th e t h y l a c e t a t e washed aliimina and (XXVI) 
was o b t a i n e d as a p roduc t . 
AcO 
(XXV) 
OAc 
Column-EtOAc washed 
Alumina 14 hr. AcO-^ 
(XXVI) 
54 'A 
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Nambara et al reported the reaction of epoxide (XXVII) 
with acid washed alumina and (XXVIII) and (XXIX) were obtained 
as products. 
.cO 
(XXVII) 
OAc, 
Column acid 
Washed alumina 
(XXVIII) 
(XXIX) 
Discussion -
"* Transformation of '^g-substituted s teroidal n i t ro 
olefins to 6-nitro steroidal diene. 
Basic alumina has been usefully employed for the 
preparation of dienoic es ters from j3~alleniG esters in good 
yield with high stereo speci f ic i ty . * We report a simple 
method for the preparation of 6-nitro cholest-3»5-diene a 
versa t i l e intermediate for the sjoithesis of steroidal compounds 
over alumina surface. 
-J C 
3p-Hydroxy-6-nitrocholest-5-ene (XXX) i t s 3p-Acetoxy 
(XXXI)-^ '^  and 3|3-tosyloxy (XXXIl)"'-^ analogues when allowed to 
stand over a column of basic alumina over night, formed the 6-
nitro^cholest-3,5-diene (XXXIII) in quanti tat ive yield. 
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Reaction of 3g-Hydroxy-6-nitrochole3t-3-ene (XXX) on basic 
alumina 
A so lu t ion of 3|3-Hydroxy-6-nitrocholest-5-ene (XXX) 
dissolved in dry e the r was adsorbed on bas ic alumina. The 
res idua l e the r was removed under reduced pressure and the 
reac t ion mixture was kept at room temperature for 48 h r s . 
Elution with e ther yielded a semi-solid mass of (XXXIII) 
which on c r y s t a l l i z a t i o n from methanol afforded 6-ni t rocholes t -
3,5-diene (XXXIII), m.p. 72°{reported?''^ 72-73°) . 
^ 8 % 7 
basic alumina 
(XXX) (XXXIII) 
Charac ter iza t ion of the compound m.u. 72 as S-n i t rocho les t -
3.5-diene (XXXIII). 
The compound m.p. 72° was cor rec t ly analysed for 
C „H.^NOp, The i . r . spectrum of the compound exhibi ted band 
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a t 1690 cm"-'- f o r (-C=C-G=C-N02). The o t h e r c h a r a c t e r i s t i c 
bands were a t 1515 cm" and 1350 cm" (C-NO2''. The Ni-^  sp-ccruin 
e x h i b i t e d = -"oubl'-t (J = 10 Hz.) ^ov C^-proton atS6,i and 
a mu t l ip i e t . a s c r i b e d for Cj -pro toh a t .^ 6. 0. T..,,-
methyl p ro tons appeared a t 6 1.28 ( C ^ Q - C H ^ ) , 0 .68 (C-|_^-CH^), 
0 .92 and 0.80 ( remain ing methyl p r o t o n s ) . In the l i g h t of ahove 
d i s c u s s i o n t h e compound m.p. 72° was t h e r e f o r e , c h a r a c t e r i z e d 
as 6 - n i t r o G h o l e s t - 3 , 5 - d i e n e (XXXIII) . 3 p - A c e t o x y - 6 - n i t r o c h o l e s t -
5-ene( XXXI) and 3 p - t o s y l o x y - 6 - n i t r o c h o l e s t - 5 - e n e (XXXII) over 
a lumina s u r f a c e s u f f e r e d the same type of e l i m i n a t i o n r e a c t i o n 
and prov ided the same compound, 6 - n i t r o c h o l e s t a - 3 , 5 - d i e n e ( X X X I I l ) . 
As expec ted i t has been observed t h a t t h e e l i m i n a t i o n of tosy ioxy 
group in (XXXII) i s f a s t e r as compared t o acetoxy and hydroxyl 
groups i n (XXXI) and (XXX) r e s p e c t i v e l y . 
A probab le mechanism f o r alumina c a t a l y s e d e l i m i n a t i o n 
i s sugges t ed i n scheme--!. 
GoH, 3GHE^ffl-I 
H ' A 
-7AI-O-AI-O-AI-O-
/ / / / / / / / / 
• V X X X I 1 1 j 
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B. Reactions of Epoxides on silver Nitrate - Alumina (neutral'* 
A chromatographic column of silver nitrate-alumina 
provides a reactive surface for a ready conversion of some 
20 
olefins into corresponding alkyl nitrates. Better yield 
and time efficiency of this technique prompted us to use it 
for the transformation of steroidal epoxides to steroidal 
olefins. 
21 5,6a-Epoxy-5a-cholestaiie (XXXIV) and i t s 3p-isomers 
22 3p-hydroxy-5,6a-epoxy-5a-cholestaiie (XXXV), 3i3-ajetoxy-5,6a-
23 
epoxy-5a-cholestane (XXXVI) and 3p-chloro-5,6a-epoxy-5a-
cholestane (XXXVII) when kept on the column of s i l v e m i t r a t e -
25 alumina over n ight provided choles t -5-ene (XXXVIII) and i t s 
25 3p-isomer3 3i3~hydroxy-.cholest-5-ene (XXXIX), 3p-a'>etoxy-Gholest-
?5 5-ene (XL) and 3p-chlorocholest-5-ene (XLl) as proi^xct on 
e lu t ion with e the r . 
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CgH-j_Y 
Alumina 
AgNO_ column 
R (XXXIV) 
H 
OH 
OAc 
01 
(XXXV) 
(XXXVI) 
(XXXVII) 
R (XXXVIII) 
H 
OH (XXXIX) 
OAc (XL) 
0 1 (XLl) 
Reac t ion of 5 .6a--epox.y-5a-cholestane (XXXIV) on a l u m i n a - s i l v e r 
n i t r a t e column 
5 ,6a -Epoxy-5a -cho l e s t ane d i s so lved in dry e t h e r app l i ed 
on the p repared column of n e u t r a l a lumina s i l v e r n i t r a t e . The 
r e a c t i o n mix tu re was l e f t ove r n i g h t . S l u t i o n wi th e t h e r 
y i e l d e d t h e compoTind (XXXVIII) m.p. 94° . 
( XXXVIII ) 
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Characterization of the compound m.p. 94° as cholest~5-ene 
(XXXVIII) 
The compound (XXXVIII) m.p. 94° was analysed correctly 
for Q^ryE.r, The i.r. spectrum of the compound exhibited the 2 / 4D 
band at 1640 (0=C). In its n.m.r. spectrum a broad singlet 
appeared at 6 5.04 integrating for one proton and was assigned 
to Gg-H. The methyl protons appeared at 6 1.28 (G-J_Q-CH^), 0.68 
(CT^^-GH,), 6 0.92 and 0.80 (other methyl protons). 
In the light of above discussion the compound m.p. 94 
was characterized as cholest-5--ene. The isolated compound was 
found identical with authentic sample of cholest-5-ene. 
Under similar reaction conditions 3B-substituted epoxides 
provided the corresponding olefins Table-1 summarized the results. 
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(XL) 3 P - A c e t o x y c h o l e s t - - 5 - e n e ( m . p . and m.m.D, 1 1 6 ° ) ; 
*^29^48^2 » Y max ^^^^* 1 2 3 5 , 1040 ( a c e t a t e ) , I625cra 
( 0 = 0 ) ; 6 5 . 1 b r s ( l H , Og-H), 1 . 2 8 S ( O ^ Q - O H ^ ) , 0 . 6 8 
(C-L^-GH^), 0 . 9 2 and 0 . 8 0 ( o t h e r m e t h y l p r o t o n s ) . 
^8^17 
- 1 
AcO 0 
S i l v e r 
—> 
n i t r a t e -
n e u t r a l 
a l u m i n a 
(XXXVI) (XL) 
(XXXIX) 3P-Hydroxycholest~5-ene (m.p. and m.m.p. 149°)G2YH.gO ; 
- 1 V"max. ^^-^^ s t r o n g b r o a d (OH), I625cm~-^ (G=C); 6 5 .04 
b r s ( G g - H ) , 1.28(C-LQ-CH^), 0 . 6 8 ( G ^ ^ - G H ^ ) , 0 . 9 2 and 0 . 8 0 
( o t h e r m e t h y l p r o t o n s ) . 
?8%7 
Silver nitrate 
N eut ral alumxn a 
(XXXIX) 
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(XLl) 3p-Ghlorocholest-5-ene (m.p, and m.m.p. 96 ); G^ r^ H-c-Gl 
27 45 
V max. 1625(0=G), 764 (G-Gl) ; 6 5.03 br s(Gg-H), 1.28 s 
(G^Q-GH,), 0.68(G-L,-CH,), 0.92 and 0.80 (other methyl 
protons). 
OJi. 
Si lve r n i t r a t e 
-Neutral alumina 
(XXX7II) (XLI) 
Experimental 
5B--Tos.ylox.ychole3t-5-ene (XLII) 
Cholesterol (50 g) was dissolved in 100 ml of pyridi)ie 
and 50 g. of p . - to luene sulphonyl chlor ide was added and within 
f ive minutes a white c r y s t a l l i n e p r e c i p i t a t e was formed. After 
t h i s , r eac t ions mixture was kept at room temperature over n igh t . 
The product was taken up in e the r washed in an usual manner and 
f i n a l l y r e c r y s t a l l i z e d from petroleuja e the r (60-80°) (34 gm) m.p. 
130° (reportei®- m.p. 131 .5-132 .5°) . 
33--Acetoxy-6~nitrocholest-5-ene (XXXI) 
3p-Acetoxyeholest-5-ene (10 gm) was covered with n i t r i c 
acid (250 ml, d, 1.52) and sodium n i t r i t e (10 gm) was gradually 
added over a period of one hour with continuous s t i r r i n g . 31i:^ht 
cooling was a l so required during the course of r e a c t i o n . S t i r r ing 
was continued for add i t iona l two hours. A yellow spongy mass 
- R4 -
separated on the surface of the mixture. The mixture was di lu ted 
with cold water (250 ml). A green coloured solut ion was obtained. 
The whole mass was ext rac ted with e ther and washed successiTely 
with water, sodium bicarbonate so lu t ion (4- */- ) and water. The 
e the rea l so lu t ion was then dried over anhydrous sodium sulphate 
and f i l t e r e d . Removal of the solvent provided an o i l vrhich was 
r e c r y s t a l l i z e d from methanol to yield 5p-^cetoxy-6~ni t rocholes t -
5-ene (6 .8 gm) m.p. 103° (reported^^ m.p. 102-104°). 
38-Tosyloxy-6-ni t rocholest-5-ene (XXXII) 
3p-Tosyloxy-cholest-5-ene (10 gm) was t r e a t e d with n i t r i c 
acid (250 ml, d, 1.52) and sodium n i t r i t e (10 gm) was gradually 
added over a period of one hour with continuous s t i r r i n g . Slight 
cooling was required during the course of r eac t ion . S t i r r ing was 
continued for add i t iona l two hours. A yellow ST)ongy mas se"oarated 
on the surface of the mixture. The mixture was d i lu ted with odd 
water (250 ml) . A green coloured so lu t ion was obtained. The whole 
mass was ext rac ted with e the r and washed success ively >7ith wa.ter, 
sodium bicarbonate so lu t ion ( 4 ' / . ) and water. The e therea l solut ion 
was then dried over anhydrous sodium sulphate and f i l t e r e d . 
Removal of the solvent t)rovided an o i l which was r e c r y s t a l l i z e d 
from methanol to y ie ld 3f i - tosyloxy-6-ni t rocholes t -5-ene (6 .8 gm) 
m.p. 162 ( repor ted m.p. 162 ) . 
Conversion of 3g-hydrox.y~6-nitroGhole3t-3-ene (XXX) to 6-
n i t rocho le3 ta -3 t S-diene (XXXIII). 
A so lu t ion of 3p-hydroxy-6-ni t rocholes t -5-ene (1.0 gm) 
dissolved in dry e the r (20 ml) was adsorbed over basic alumina 
(20 gm). The r e s idua l e ther was removed xmder reduced Dressure 
and the reac t ion mixture was keDt at room temperature for AS h r s . 
Elut ion with e the r yielded a semi so l id mass which on r ec rys t a -
l l i z a t i o n from methanol afforded 6-nitrocholest-3,5-diene(XXXVIII) 
as yellowish c r y s t a l s 900 mg (90 ' / - )m.p. 72° ( repor ted ra.p. 72-73° 
Analysis found : G; 78.42; H, 10 .21 ; N 3.25 -
O^rjE^^m^ ( r equ i r ed ) : G, 78.4; H, 10.4; N 3.3-7^ 
Under s im i l a r react ion condi t ions 3(3-acetoxy-6-nitro-
choles t -5-ene (XXXYI) and 3p- tosy loxy-6-n i t rocholes t -5-ene 
(XXXYII) afforded (XXXVIIlVin 91*/ , and 93 7* y i e ld s respect ive ly 
Reaction of 5»6a-epoxy-3ct-cholestane(XXXIV) on a lumina-s i lver 
n i t r a t e 
5,6a-Epoxy-5a-cholestane (XXXIV) (2.0 gm) dissolved in 
dry e the r was applied on the prepared column of n e u t r a l alumina 
s i l v e r n i t r a t e (40 gm alumina : 10 gm s i l v e r n i t r a t e ) . The 
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reac t ion mixture was l e f t over n igh t . Elution with e ther 
cholest-S-ene (XXXVIII) (1 .8 gm) m.p. 94° (reported^'^ m.p. 
81 .5 -91 .5° ) . 
Analysis found : G, 87.80; H, 12.20; 
^27^46 requ i re s : G, 87.8; H, 12 .2 . f 
Reaction of 33-fcydroxy-5a, 6a-epox.y-5a-cholestane (XXXV) on alumina 
s i l v e r n i t r a t e 
3f3-Hydroxy-5,6a-epoxy-5a-cholestane (XXXV) (2,0 gm) 
dissolved in dry e the r was applied on the prepared column of 
n e u t r a l a lumina-s i lver n i t r a t e (40 gm alumina : 10 gm s i l v e r 
n i t r a t e ) . The reac t ion mixture was l e f t over n igh t . Elution 
with e ther y ie lded 3|3-hydroxycholest-5-ene (XXXIX) (1.6 gm) 
o 2 8 Q 
m.p. 149 ( repor ted m.p. 145.5 ) . 
Analysis found : G, 80.59; H, 11.44; 
G^yH^gO requires :G, 80,5 ; H, 11.4- / 
Reaction of 3iJ" #cetoxy-5,6a-epoxy-5a-chole3tane (XXXVI) on 
a lumina-s i lver n i t r a t e 
3p-AGetoxy-5 ,6a-epoxy-5a-cholestane (XXXVI) (2.0 gm) 
dissolved in dry et-ier was applied on the prepared column of 
n e u t r a l alumina s i l v e r n i t r a t e (40 gm alumina : 10 gm s i l v e r 
n i t r a t e ) . The reac t ion mixture was l e f t over night at room 
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temperature. Elution with e ther yielded 3p~aoetoxy cho les t -
5-ene (XL) (1.65 gm) m.p, 116° (reported^^ m.p. I l 6 ° ) . 
Analysis found : G, 81 .31; H, 11 .21 ; 
^29^48^2 ^Q^^i^es : C, 81 .3 ; H, 1 1 . 2 . / . 
Reaction of 33-Chloro-5,6a-epoxy-5Q:-cholestane (XXXVIl) on alumina 
s i l v e r n i t r a t e 
3p-Ghloro-5,6a-epoxy-5a-cholestane (XXXVII) (2.0 gm) 
dissolved in dry e the r was at)plied on the preT)ared column of 
n e u t r a l a lumina-s i lver n i t r a t e 40 gm alumina : 10 gm s i l v e r 
n i t r a t e ) . The react ion mixture was l e f t over night at room 
temperature . Elut ion with e the r y ie lded . 3j3~chlorocholest-5-
ene (XLI) (1.92 gm) m.p. 96° (reported^® 96-97°). 
Analysis found : 0, 80.09; H, 11.12; 
G27H.CGI r equ i r e s : G, 80.0; H, 1 1 . 1 . / 
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